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IT IS CLAIMED: 



1. A molecular switch, comprising: 
a first nucleic acid construct having 

(i) a DNA response element for^a<<fanscriptional regulatory protein operably linked 
to a first promoter; 

(ii) a compoun^..bM3ing sequence in the vicinity of said DNA response element for 
binding to a DNA^^nding compound; 

a transgene under the control of said first promoter; and 
(iv) a DNA binding compound. 



2. The molecular switch according to claim 1, further comprising: 

(v) a second nucleic ajid construct having the coding sequence for a transcriptional 
regulatory protein operably In^ :ed^a second promoter. 

3. The molecular switch according to claim 1 or 2, wherein said transcriptional 
regulatory protein is a native ptotei^ 



4. The moleciMar switch according to claim 2, wherein said transcriptional 
regulatory protein is a synthetic or engineered protein. 

5. The molecular switch accordin^to claim 2, wherein said second promoter is a 
constitutive promoter. 

6. The molecular switch according to claim 2, wherein said second promoter is a 
regulatable promoter. \ 

7. The molecular switth^ccording to claim 2, wherein a single vector includes said 
first and second nucleic acid Yonstmcts. 



8. The molecular 
first nucleic acid construct 



According to claim 2, having a first vector including said 
:ond vector including said second nucleic acid construct. 



9. The molecular switch according to claim 1, wherein said first nucleic acid 
construct is an adenovirus vectorN 



10. The molecular switch \ccording to claim 1, wherein said first nucleic acid 
construct is an adeno-associated virus vtector. 

11. A molecular switch, comgprfng: 
a first nucleic acid construct havij: 

(i) a DNA respoij^e^Slement for a transcriptional regulatory protein operably linked 
to a regulatable pmmt5ter; 
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(ii) a compound binding/sequence in the vicinity of said transcriptional regulatory 
protein DNA response element^or binding to a DNA binding compound; 
(iii) a transgene and the oraing sequence for a transcriptional regulatory protein under the 
control of said regulata)>fe promoter; and 

(iv) a DNA^,imiding compound. 



The molecumr switch according to claim 11, further comprising: 
the coding sequence for a transcriptional regulatory protein operably linked to 
/ said regulatable promoter. \ 

\ / 

13. The molecular switcfaf according to claim 1 or 11, wherein said nucleic acid 
construct has from 1 to 12 compopka binding sequences. 

^ 14. The molecular switcjK^ccording to claim 1 or 11, wherein compound binding 

y^'^'^^ sequence has from about 8 to 2j3^ucleotides. 
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15. The molecular switch according to claim 1 or 11, wherein said nucleic acid 
construct has from 1 to 12 tan(|em yepeated transcriptional regulatory protein DNA response 
elements. 



16. A cell comprising 



le molecular switch according to claim 1 or 1 1 . 




17. A cell according to claim 16, wherein said cell is selected from the group 
consisting of a plant cell/an animal cell, a yeast cell, a bacterial cell, an insect cell and an 
archea cell. 



18. A method of producing a/:ell having a molecular switch for modulating gene 
expression, said method comprising^ 

(i) transforming said cejr with a nucleic acid construct having a DNA response 
3 0 element which binds a transnational regulatory protein operably linked to a promoter, a 

compound-binding sequence in the vicinity of said DNA response element for binding to a 
DNA binding compound; a transgene under the control of a promoter; and 

(ii) exposing^aid transformed cell to a DNA binding compound, 

wherein binding^f the DNA binding compound to said compound binding sequence is 
3 5 effective to/mhibit binding of a transcriptional regulatory protein to the DNA response 
element/"^ thereby derepressing or deactivating expression of the gene, where the 
transcriptional regulatory protein is a repressor or activator protein, respectively. 

19. The method according to claim 18, comprising: 

(v) further transforming said/ cell with a second nucleic acid construct having a 
nucleic acid sequence encoding ayrranscriptional regulatory protein operably linked to a 
second promoter. 
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element is ctetracterized by a series of from 1 to 12 repeated transcriptional regulatory 
protein bindinyg^tes. 

28. The cell accordinfe^ to claim 16, wherein said DNA response element is 
characterized by a series of froig^ to 12 repeated transcriptional regulatory protein binding 
sites. 

29. The molecul^ switch according to claim 1 or 11, wherein said compound- 
binding sequence is frop about 8 to 20 nucleotides. 

30. The/cell according to claim 16, wherein said compound-binding sequence is 
from about 8.^0 20 nucleotides. 



31. A method of screening DNA binding compounds for the ability to regulate a 
molecular switch, comprisina: 

(i) identifying a DNA)sequence to which a DNA binding compound is to bind; 

(ii) providing a nucldic acid construct having a DNA response element for a 
transcriptional regulatory protelfi and a compound binding sequence in the vicinity of said 
DNA response element; and 

(iii) screening a plurality ^f candidate DNA/fcil^ding compounds, by exposing each of 
the candidate compounds to said nucleic acid const 

and identifying DNA binding compounds having tfee a>lfity to bind to the compound-binding 
sequence. 

32. The method according to c^aim 31, further comprising: 

(iv) combining a transcriptionalXregulatory protein with said nucleic acid construct, 
and identifying and selecting DNA binding compounds having the ability to bind to displace 
said transcriptional regulatory protein from said DNA response element. 




33. The method according to claimy2, further comprising: 

(v) modifying said nucleic acid construct to further include a transgene under the 
control of a promoter, wherein said transgene is a reporter gene, and identifying and 
selecting DNA binding compounds having the\ability to inhibit binding of said transcriptional 
regulatory protein to said DNA response yiement, as evidenced by derepression or 
deactivation of expression of the reporter gene,\where the regulatory protein is a repressor or 
activator protein, respectively. 



Arid "D, 
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20. A methW of modulating expression of an exogenous gene in a cell by a DNA 
binding-compound, cohiprising: 

adding said DMA binding-compound to a cell which expresses a transcriptional 
regulatory protein, and\is transfonned with a genetic construct having a DNA response 
element which binds saidVranscriptionil^egulatory protein operably linked to a promoter, a 
compound-binding sequence in th^Jti^m of said DNA response element for binding to said 
compound, and a transgene mider thife control of said promoter, 

wherein addition of said DNA binding compound to said cell, and binding of the 
compound to said compounoebinding sequence is effective to inhibit binding of said 
transcriptional regulatory protein to the DNA response element, thereby derepressing or 
deactivating expression of the exogenous gene, where the transcriptional regulatory protein is 
a repressor or activator protein, re^ectively. 
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21. The molecular switch according to claim 1 or 11, wherein said transcriptional 
regulatory protein has a DNA binding sequence selected from the group consisting of a UL9 
sequence, an NF-kB sequence, a GAL4 sequence, a ZFHDl sequence, a LacR sequence, a 
TetR sequence, a Lex A sequence, ana^the ecdysone receptor binding sequence. 

22. The cell according to clairik 16, wherein the DNA binding sequence of said 
transcriptional regulatory protein is selected^om the group consisting of a UL9 sequence, an 
NF-kB sequence, a GAL4 sequence, a ZWIDl sequence, a LacR sequence, a TetR 
sequence, a LexA sequence, and the ecdysone receptor binding sequence. 



23. The molecular switch according to claim 1 or 11, vmerein said regulatory domain 
is an activator domain selected from the group consistinj^f VP 16, NF-KB, Gal4, TFE3, 
ITFl, Oct-1, Spl, Oct-2, NFY-A, ITF2, c-myc, and CI 
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24. The cell according to claim 16, whemn the regulatory sequence of said of said 
transcriptional regulatory protein is an activator/selected from the group consisting of VP16, 
NF-KB, Gal4, TFE3, ITFl, Oct-1, Spl, Oct/; NFY-A, ITF2, c-myc, and CTF. 
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25- The molecular switch accfording to claim 1 or 11 wherein the regulatory 
sequence of said of said transcriptional regulatory protein is a repressor selected from the 
group consisting of Kruppel (KRA^), kox-1, TetR, even-skipped, LacR, engrailed, hairy 
(HES), Groucho (TLE), RING^ SSB16, SSB24, Tupl, Nabl, AREB, E4BP4, HoxA7, 
EBNA3, Mad and v-erbA. 



26. The cell ac<?brding to claim 16, wherein the regulatory sequence of said of said 
transcriptional regulatory protein is a repressor selected from the group consisting of Kruppel 

40 (KRAB), kox-1, TfetR, even-skipped, LacR, engrailed, hairy (hes), Groucho(TLE), RINGl, 
SSB16, SSB24yTupl, Nabl, AREB, E4BP4, HoxA7, EBNA3, Mad and v-erbA. 

27. The molecular switch according t^^aim 1 or 11, wherein said DNA response 
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